Neuromuscular pharmacology in rat neonates: development of responsiveness to prototypic blocking and reversal drugs.
The neonatal pharmacology of neuromuscular drugs was studied in vivo in newborn rats and in vitro in neonatal phrenic nerve-hemidiaphragm preparations. Drugs used to probe neuromuscular development in rat neonates were physostigmine, edrophonium, neostigmine, 4-aminopyridine, d-tubocurarine (dTc), and succinylcholine. The prejunctional actions of these drugs were monitored in relation to neonatal age by the appearance of stimulus-evoked repetitive discharge initiated by motor nerve endings and the occurrence and magnitude of the resulting enhancement of twitch tension. The occurrence and incidence of drug-induced fasciculations also served to track the development of functional motor nerve endings. Each of these prejunctional actions was inoperative until the third neonatal week, indicative of incomplete motor nerve development. In contrast, 4-aminopyridine, a nonanticholinesterase, evoked these prejunctional actions in 1-wk-old rat neonates. Neostigmine and edrophonium antagonized dTc as early as the first week; presumably, postsynaptic maturation had reached a functional level. 4-Aminopyridine also antagonized dTc at week 1. Rat neonates showed resistance to dTc blockade when tested by neonatal phrenic nerve-hemidiaphragm preparations in vitro. Relationships between age and 85%-95% transmission block declined to the adult level by week 5. This result indicates that in rat neonates, pharmacodynamic rather than pharmacokinetic mechanisms predominate in the development of responsiveness to dTc.